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(54) FACE IMAGE PICK-UP APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To photograph face image of a 
driver suppressing influences of a reflecting light on the 
surface of the lens of glasses, by providing an optical filter 
arranged on an optical axis of a two-dimensional image pick- 
up means, an eye detection means for detecting eyes of the 
driver to be detected, an infrared illumination means and an 
excitation means. 

SOLUTION: A face image pick-up part (a) consists of a 
camera part (c), an illumination control circuit 5, an infrared 
light source 6 and an illuminance sensor 7. The camera part 
(c) comprises a CCD 1 as a two-dimensional image pick-up 
means, an image signal-processing circuit 2, an image pick-up 
lens 3 and a visible light cut filter 4. The camera part (c) is 
disposed on dashboard of a driver s seat, etc. If image pick-up 
angle of the camera part (c) is set to photograph from slightly 
diagonally below the front face of driver, it is good to extract 
eye area. The circuit 5 receives output from a CPU 15 at an 
excitation means thereby to excite or stop the infrared light 
source. The light source 6 is mounted at a position not to 

introduce a regular reflection light (r) directly to the lens 3 of the camera part (c) which is a 
reflection light of the infrared light from the light source 6 reflected at lasses of the driver. 
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;i'->^^:t-ju:7^p-ir>y-y- (DSP ) t)^^/3i^mBi&m/\-\io zlt (h/w ) , i 2 4 liiaft^isH/w <h}SM$n;tii 

^p'tU. 1 2 5{iCPU , 1 2 6liR0M . 1 2 7 (iRAH . 1 2 8 (ifli:^-!' ViS' x-X (l/F ) T'^)-5, A/D 
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nrzmmi^>x. 4ltmml^>X3(om^zmm(D^^±lzm^f^tlmml^>X3lzAm-r^m^^^:hy ht^ 
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:^i/F . 11 {i.f^imm^^9m^2(o^^i^mtit}m^^^tlrz^/o ^^s. 1 2iiA/D m^^-i i otij:'i*iJs^$ 

n/ty- hTH'^T^'f v;J'-/U*>^:»-;i'::^P-b'v-y- (DSP ) ^^b^c-Sil^i^AaSM- K-^xZ (H/w ) . 1 3(iiii 
{S^MH/W 1 2<i:^i^$nAc®<l^^^ Us 1 4(d:;1imtoS^rTC)CPU i 5f}\^(Dm^^ii!iti-r^iiiti\/f X\ m 

BnwMm^5lz'^(Diiit)(D<i^u<t%^ -:>/)imm^tixi^^o i eit^mozfn^^A&^i^iimLmtimm^n 

Tt\-5R0M , 1 7(i;1l»ff ©fiI^-B$IE1ti*J^-r-5RAM . 1 Siitiitl\/F X$>^X. 'M(Dm^ (Dm^lzmt^ 
$n-5o A:^l/F 10. A/D ^m^l 1 . MfH^ftSH/W l 2. a^tP^^'J 1 3. ROM 1 6. RAMI 7. tU 

t)\/F 1 8 IS, CPU 1 5<fc;'\'Xl 9-CSM$t^Tl^•5. 
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{^n (Dmi¥^um-r^o 7.TyzfsT^ o (Dmmxfi^$kxit. ccd ^x'mi$^vrcm3^z^-rwMm<Dmnim^ 
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[0 0 4 2] 
[S5c3] 
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MIPAT/IP'>X7"i* : B^$ffl# ( b|^^¥09-02161 1 i^r^mi^^fS [199^1/21] 6/24 
J;p|c, mmsX'(0&m(t>R (D<t>J lc*t^5iiJ^A^:*:$< SZ>«?iK.T'^/<j:lNti^, ifi55i^3t;lp6(O;^.iTlCcfc-5 0 

[0 0 4 4] ^Efc. xzryysT 3 2XNtmm.^nfzi^-^ii^n/}^^v^miz$>^m'^x. ^KDm-^ltXTyy 
_[oo4 5] ^x._',xizmme(Ds.m(Dmm^m<-r^rzi6izi&^s^^M6^mm^tc'^. >^^>j[^-^>itx 

■ryZfST^ Olzmi'Jmi^(Di!!:m^mAriOo Z.(D)X(D:^y^yZfST3 1 X'liSt)^^lii^tlXL\^(DX'Y tm^ 
'^mit:^zryZf ST 3 3 izmtio ^§!< >^S T 3 3 T^SS T 3 5 (ill^BU/tifigS^ii.5till 6 *1^ih$1i: 

-5MT'^^. fill-^. ^*^^aJT#/<j:t^<^:#lCli;^5^•yyST4 0lZTifi*^7t;i^6$l)JgU, cniC=fciJBg^ 

;S<. ^ao«;5ilCD^{k(Cf5i;TJ±gia<)3SWrBl-C;5:<rj:S=fo(0-efe-5. -?-CT% X7"->yST 3 37^SST3 5 

^tu $ tifc b mm. e (D5.mtiim < t£z>rz tmmi^ xi&^p^ytM e (oW'^^m^mm^a^ tmz. s ;o«^tiiT'$ 
;^:(tn(^ls^g©st^;5^^t^Tl^•5«tflJWfUTi^<x7">>^s T4 ox'is.mi>i-^i^^6 =^nmm^T^o 

[0 0 4 6] :^5^'y:/ST3 1 T'S«^tli:7^yO0N^{S^.-r-5<t. X7"->^ST3 3T-ifi#^l-3t;lf, 

T 3 4T!^0^®^j§ll#rBl$iK. m^BtFBl^^iiLTtN^tg^|C(i;^7^'>:^S T 3 5 T— B IMItSl^i^^ffl 

[0 0 4 7] i^j.±(DJiz>izLxmmm(Dmf}mtiix^^^oizf£?>t. znizm-:^^mmm<DVim^miii-r^o 

a5¥ISST 7 0-eiIlE#plC^iS^illtilUT^ii$i±^o 

[0 0 4 8]_$T, ;*:lcBfrai-C^liiSLrcStttH¥^ST 3 O(DSJ4tii;u-5^>«couTm0fl^-5„ EI7ICfc(,N 
T. S-r:^^->^ST3 0 1 T2fiiiii^|^2 0 1 (75 2fiiU/<;i.^S.>!?xi4:^[fi], Y|4:^|fi](c«g[L/Tiii<axi4 

hi/37ASUMX. Y||!|t:J^K^^ASUMY$|S|4|C:^f J;e>(C^«). S-t::^ h^^ASUMY. SUMX(D«.Lxi4gXFC . YF 

c ^^tt>x:zn^mm'L^mmfC ( xpc, yfc ) iu. ^7"->^st3 o 2T?gia#c.vFCj;y x|4:'5-iS]|cxeca. y|4 

[0 0 4 91 ^OT, X7"'>:^S T 3 0 3-e. |S18IC^-r<fce)ICigM??iSffil9S2 0 2rtO[)Yf|!itXhiJ^^ASUMY 

^^gT. sum/fiFfi^<DmmsHL i:A±(Dmm^^mmm^2o 3 ft^. mx^im^z$^Jt-r^mmmER^. mm 

0<®M#S^^2 0 2$:^UT*5y, ^«^EA«e)ft!lffli)(D<I^M??S^tlS 2 0 2 t)l^«|C^S$n-5o 
[00 5 0] SeiC. X7^->ys T 3 0 4T\ H 9 ICi^^-Tcfc P iC&iSti^lsS^ 2 0 3 rtCDXfft t X htJ^^ ASUMX 

^^<6T. s T 3 0 5xsumt)imm\zpjimmwmmsHi \:jL±<Dmi^=S:mmmi^2 0 4 t uxmm-r^o mxit 
miztii^-r^mmeER]] . mm¥i=izPim-r^mmBER2] . sici^fB-r-s^taBERai t}^m^mi^2 o 4 tuxB: 

ii^nS. ^7->>3^ST3 0 6T-(S, ©ii$n;t=&fliM^l|?2 0 4<75Xf|llt^ h^^^ASUMXJ;lJ^CO«;*:filSUMX 
MAX "Pm^mtl^^O^m^ (SUMXMAX -SUMX) <^5i-iftl?^**{)X. #1g«i^l§S2 0 4 |CO#aWfiBiMSS^0IS-r 
•5c llltc;I^t- J; 5 ic S^llS®SUMXlift!i<D^^lcl:t'<mriSS:*cfflfc J;OJ9trfe(l^(D5J'ift*UA#n=fa:^$ t \<h IN o n 

[00 5 1 ] >XIZ. 7.y-yZfST 3 0 7T'jSM^^2 0 4 O^on^OCai 7^7- V^S T 3 0 8T-^fiffigi^ 
X^i$:<I^f p;f£ffiHrtlC&5*^g;5^$:fiJSL. iSM^^2 0 4U^i:.m^-^nUtf^^tc'^'^\Z\%7^^v^ST 3 
0 9T'ltM^lsS2 0 4$-r>^"J;^> hLT;:>:cDi®fifM^fCO$|5]iKO^ft^ffP. ^7^-yyST3 0 7 Tr^J^ 
-t'<'^m)^^1^2 0 AUtS.<tS.-:>nL^'^\t.7^'rv-:fST 3 1 2Xm^^y'p^^0FF Uft'^. mm=S: >^ 'O Jl^— 
5^>lCK-r. ;^7"-y^ST3 0 8T'S<i:*iJS$nrc<^M^l5S2 0 4X>i??Sb/ttS^IC(i. ^7"«yyST3 1 0 

x\ ±timiin^^nrcmmmm2 0 4<Dp^m'bT(ommmm2 0 4^st^m.\^. ;^7^->:/st3i i-cg^ 

tcm-^x'bstfiumizmmx^^. mrc. mmg izn^(Dm^f}i9^ip»m^vimxiti5:m9\-^^6^mmit-fizm 
^^^^^^^^^^^'^<^^^^^^^^:^n^^:itx. mmw-mmm'm:h^is:mT^tt'b{zi50p9\-yt)^.6(Dm 
fH^mii-r^t/}^X'^^ti^^mf^.t)^$>^. 

[0 0 5 3] mmm2. ±mmmm-\ izt5i^xitmm^iiim^&tuxmm-\z>+t7 ^^mi^rcm-^'Simurcti^. m 
m-^>v- 7 ^muu<x'hmvB(ommif^^x'&^a wt>. mvM^tmz^^mnm^m^mi^-rm^mp (Di&m 

[0 0 5 4] m^ oits^mm^mm^m2<DyayC7m. in i itsmmw'm (Auto Gain control ) mm 
om&n^^mx^^o ^-r. mmB^^mmm2(Dmvf^z^^.^xwiB^■r^o m^ oiztsi^x. ccd fijapiHis&2o 
(iccD ^ (Dmm^^^>'iftmimmmm a;iT'>'ry'$'mmtmz^) ^mmi-^ttt,izmmiyftmm^ifim 
fi^vouTiUTjjtj:^^^. AGc vmmm2 2mm^mmm^2 ^ oiUfi^m^i^xmrnw-i^mmL^i^tb. m 

i_i (D^tKMiMw-i^mmLizHiicrckGc m'issi^zy^GC!tmm'sjmmm^2 ^ izy ^ - Ay uxw^'^mm 
itefi2 1 ©?ijfi^AGc m'iSs)^KyAGct}m^(Dsmum'mmizf^^j:op]mT^o mm'^^mmn2 ^ icjcuafi^ 
w-i^mm.f)m'M^tirz9iimm^yo[iJitmmmie!:m^b(DA/D i izA:h^ny'>(i>i$'ji'mmmimzm^^ 

[0 0 5 5] — AGC ilJaiS/iVAGCIihb^IelSS 2 5. J:tKlH]SS2 6 IC*3UT=&'!? mi 1 lC:^t-Tll«f L I (C 
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MIPAT/IPvXi^A:0^$ffl» (B)|Pp?f1^09-021611 ^^|fl!f#l^^$g [199^/21] 



7/24 ^— 



«^5^^msvi ._±mmmLh iz»ftt^mi±\/h ttm^n. ^ttmmmii'm=F'>^'>'$'um^m2 hza 
iH^^i^ML^AGc fijia)iHi8S2 2 iCct-sfijiaiKHvi ~vh ^^x.T^{b b/bti^, M^ii. mmLi}^Tmm 

mL\ ^TlH]orcti^(CliS^->-vyiJ'^JffllI5]SS2 7(i->i^->^B#rBl^ HSPili^L. iSIC±|5g;^gLh $±0 
•pfcti^lZli->-V' •y:$'B*FBl^ iK^MeUT. ;^ICAGC iij^X)<fi!c3l-r-5J:5. fiP^AGC $lJfflimJEVAGCX>W l~V 
hOlEfflrtlC/jISJcpCCO $'J®|HlSS2 0 iZfclt-SCCD 1 G)->-f •yt$'BfH'^l/60j: U 1/10000 fJ^ST^SPtlCflJll 
f-St^fclc. ?at«(D->i":/^KI5i$->i'->:^fi^SS<!:LT0ffli«SgPb(DA:^i/F i OlcjUtti-TSo ^fz. 
iii<i¥*^)fiigL |C^^/St"-5AGC SlJOTJlVAGC$:li|§(H]SS2 3. /'«>>77 2 4.$::n^UT^JEft^VAGCctL/T A/D 

[0 0 5 6] tz.^x\ mmm-i x'itmmf£m.Bfi^^mLrci)^. ^nt}^fs^'^m-ch^t^(DmBnvmitMj:v 
icL/Tfrton-So ll1_fct3l^T, CPU 1 5iiA:^i/F 1 0 j:ijmm-\i>t)- 7 (DBmi9^iim=f-'>'^ y s^rn'Mm^ 
2 7 t}^ib<D'>^;' y■$^im^sst^m^^^s^^tmz. A/D ^^tii 1 ,i:^jm^w-mmmtii^<DkGc MmmK\l^Gc^m 
^tv. mim^{s^j:^j^nt}imi^Vimtn^Lrzm-^. '>^'ypmw^iz)m^(Dmm-ckGc uwvm 

tftme^iS^rjT^o ^fz. fc'5t^(i. BtrlHB^Bgft^ckiJ^^A«BftNmi<tfiJ^Lfcii-&. S^U/d:t\;0< CPU 1 5 
J;lJm:^l/F 1 4^:n^LT®^->-\'.->t$'MlHlSS2 7 (CSiJiaift^$:iMaib->-\' ;S'B#rBl^1/60*!>|C@^U>b5x 

[0 0 5 7] $Tv B*^fg^^taSlHjSS2 Jii-U±COJ;e)(ZKf^UTl>-5(7)T\ Ctl^^Uffl LTRSJt-fe >tl- 7 $:=SB& 

f-So mxit. •>-\'yiS'm&t)^mis<D]m^tf3:i'j. *oagc $ijffl)"SjEVAGc©fit^AGc §ijai®ff<Da«fij?BisjE 
izwis^T^z.jit}ix^rtqmmt)^:K^<^^rcm'kit. yt=&sifft^mmmmmm=&mAX'$>^x. mizm 
'^nrcmmm^t:^:f^{zm^urhsmmwmE.^X'mi^fjii^-^mx'&^t)^^. coti^fi^i-WRitMe^cgi-c 
^^tm^x^^o ^fc. 9[-nmn^i\Bmm(Dmmit. '>^y$'iMmt}um^-^ijt>m<^^:ztizj:ijfji 
$n-5. m*>. :L(D--\^mitmi^mmmmi}U/6o^^^ u =fo3s< T*)AGc^j^mi±vAGc<£ @^^jiai®i±ic-st$-tts 

c^o fiP^. CPU 1 5it->-\?y^m.mm/60f!fxt}'^-z>AGc M'1S^'^&^^cctlimm1&mms.^zm^^rJ:(.\t^^ziB:m^^ 

jlf,6 $ffS<D%3t«T'!SBfl-rS©£li'</t. ±s?.<DJ:z>lZ'^^' •>t5'M*«l/60fJ;-r*^Ojfi#^7tj©6 (D;?. 

^ tlT 1 1 n P <D is . ifigS^^^3t;Ji 6 ^^Sfl 5 itfji < T AGC $lJffll'©/±VAGC ^ g IC— Sft $ 

[0 0 5 8] cfcoT. mmm 2 iztsi^x iiMmm -i tmm<DtifimAmp}ti^iiii 'biz. mmiz>D-7mM^^=& 

[0 0 5 9] mmms. mmm3it. mmm<Dmm<Di^mizj:^mw^m<-r^mmmmm^mizm-t^'b(Dx 
&^f. mzBmtkti!,^m>s:m< i^xmmmrj:gs.mmmmmm^m^'h<Dx$>^. 
[0 0 6 0] wt,. mmm3xmm^th^^5t^mi^-r. m2iziai\x^'7^yzfsT 3 ^ xsm^mtaom-^ 

s^^tiix^m^t^if^iziSim^^=^mm-r^t>coiifji^xi\^o $x. z.z.x±m<Dmmmxit. gpaioDB^ 



S^Sffl ©ifigS^^^^ icjiSS^ ^-5 c <t li/d:C lUffiffij 3 T'liBS^ >XStit<D/C.xiEA«/j: t NHgtt^r-^ r> 
T=foS^^yi-C^/j:(tn(Sifi#^1.?tS:!^*fLTUSp<hl\e>-7=^'J U*^U;5:A«e>, ±m<DJ:z>lz 

mF&-t^z.tiz^ijmm(D'i\m^t. ^mt^m^ctt)ix^i^f)'^^^m^'b<DtT^:itt}ix^^o ee-^T, n 
mmsiz^ni^. mmi^>x&m<Dmw=^^iff3:i^mmjimmmmmmm.=&m^:L^t}^x^^o 
[0 0 6 1 ] ^jffi^j4. mmm4itmmmi (Dmmx. m^^tar^^itiii^x^-r. mo, mmyi^-A^ 

^m<Dmmizmmir^^0x&^o in 2. lai 3(ic:©^B^(Diijg^j4$:^-rt)(o-c. gii 2itmmm4izt5 

1, gi9*^ffluoo±iiiCcfcyutB^-r-5o 

[0 0 6 21 SI 2IC*3l\T, X7"<yys T 1 OckUXT^-yT^'ST 3 Orogtttti^lSS-C^HfrUAc^. X7">> 

ysT 8 o(Dmmmtiiw^fstxm^mpt)mms=tmmuxi^^t)^^t}'^^mmt^o ^(Dmrnmiumkizj^^mm 

m^tay-p^mFF x&^rzm-^^ m^xxy^yysTsixsRm^tiiy'y^'&mmu. mm-^my^c^mNx 

^l,^^B^>^'^^^^^'^^^^^^'^xy'yysT 4oxtii:h\/f i 4 ^ ij mBmm^m s {zmms.mm^mm 
mmmmn'^Mtiiuxi&^.9\'tftM6^!^.-nT^o ^ac, XT^^ysTa 1 xu^tay^cftjioHx&orzm-^iz 
It. JUTHSs^ji ii5]^, ;^-7">y:/3 3~7 o^mfiT^o 

[0 0 6 3] T'li;xic. Sg^^ai¥e(D®)f^(cot\TUiBfl-r'5o Hl^^asii. S-rgli 3ro:;^x'y^ST8 0 1 
T% ±McD^JiHl5iJl CDigM^IllS2 0 4(DX|flitXh^5ASUMX^ffltNTBm«tMII!g[<&;1IS^-5, S 9 IC^-T 
cr<l:<ig^«KDSUMX«Mi:|5|i;<l5(^5|Zifl/j:^t^^^l^^ UfeX)«^TBufE(i^ (SUMXMAX-SUMX) ©^^Mft(iS 
J:yrt><i:/Jx$<<c<5o i5^*Mc?=f/St-SllM^^c^iliiEAW(iii^MlcJ:b'<T-^^«<^i:S, BS^^Wfiffi 

^nrzs:m<Dmmmm2 0 4i)m^-r^t)^^t^^m^i^, mBimnmm2 o 4t}m^-r^m-^izit. T.y^yzf 
STB 0 3xnti^s.mm^mmmm.^htizmmm^2 o 4mm¥i=x&?>t)^^t^^m^u. mm¥{=xui^fm^ 

l^rzm^{Zli7.y-y:fST 8 0 4Xmmmm2 O 4 lJy>hUT;*(0^1^i^^lCO$|lI)^(^gf^^^7 
;^7-'>^ST8 0 2T'^J^-r'<$iSM^i|S2 0 4 ^;S:<^j:^;t^^(iX7^-yy S T 8 0 9T'Bg|i1tai7^^ 
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• MlPAT/IP>>Xi^A:BJ$ffl» (a^ja^09-021611 [1991©1/21] 8/24 ^—v? 



[0 0 6 4] •,XIZ. ;^7-'yyST8 0 5T-X-7"'>ys T 8 0 2 IC*3l>T:fe^(0llM???£^U? 2 0 2rtT'lfim#<h 
¥J'S$nrciSM^^2 0 4 0S(€:p'<, B5ISSf*<^:&=§-2Ja±T'feofcll^ICl±. 2 OO^aJSIBm^^ODrti'S e. 
X>>*<K(7)aS^fi!^T'fe-5<!: LT, X5^->yS T 8 0 8T-|B^#iai7^i5^^0N-r-5o MM??^t^it|E2 0 2 rtT'M«i 

8 0 8TBm^ai7^^^«:0NU. B'T^CD®HrtT'fe■5(^fet^lZ^ifflT-fc■5 nrtl14/)«$»-5 i UTXx ^ S T 8 0 

[0 0 6 5] vt^x. t)^t)'>^mmmizisi\x^. mmm^ iimm(o^i)}mAmp>n^iithiz. mmcon^^mm 
T^z.tx. mmiy>x^mxst}i^^rji{,\tm^^n?>m'^iz(D^mi^±x'St)mmx^^j:^izmmizSim 
^Ttai 6^ -5 cixji-e^. s(Dmmrj:tktiiJBLZ/mmw-i^mnmtKDiS:m^m^:ztt)^X'^^, 

[0 0 6 6] mmms. etii^. 9i-^t}^m-^m<Dm0mm^&^morzibizmvimmi5.m^^mm^fk'S:mxrz^ 
<Di}^$>^o :zHiztjiy±m(Dmmmx'it. mizm^m(DB^mwz^tiiT^fziib(Dmmi^>xs.m(om^f^^^m 

Wig#^^® 6 ^S(tr*3 ij . Z.<Di&m^^M 6 ISIt U'>XR*fOSJ^I^*ffi0ifi#^?tlS0fl¥IS<i: UXfz 

A«T'#-5. ic^T-. vi§vimx'mm^Jzijs^i^tii-t^rzt(><D^^^^<D^ytmt. mm<Dmmiy>XRm<D^m 
±.(n>^%m(n>^^^it^m.Wit^z.t.\zfs.^)'m.-t^<r>u^x^^, ^tz-x. iiss0ij5-cisi35^^5j-^LT^tg$-t±^ 
[0067] 131 4. 01 5iiii«fi<5ij5^^-r=fo(DT', 01 4\t.wm\%m%^m.^^t2mM,mwm.'^^m.<Dm 

mi 5(Slgme(7)ill®f^(^<5iJT-*-5c 01 4(cfct\T> 8fi;*3^^gl5c (Cifi}gUTifi0ST^^O[)«[S*3fel4A« 
> c cDm^ttt <i:lB&¥?T-C*^oifig-r-5 J: p M U;t|5ll4ig5Si^3t;lf.T-a9 U , c CT'li±i*<!: UT(D3ttil 
:^*«r5l OmWtUTSJg<D^h|d3:^(D'b(DT?4''LN;ftfi$t,9 0 OnmCDifi.S^I'LED UTl^-5o 9 liLE 

D ^J?a)lH]S&T'&lJ 0 1 0 (C7F-rR*{^mTOaii]8&2 ro->-V;/^ft-^SSi:AGC flJ?ai^i±VAGCX)«JSjS|$n-5o %tz. 
Xti\/? 1 oicfi->-\"y^m^SS;5<A/D 1 1 lc(iB*{|Jft^tti:^vouTi:AGC SiJ^mi±VAGC;&?Si^$nTte 

U> .^Jg■tr>-y•7(ifflL^Tt^;^^:t^o 

[0 0 6 8] -e(i. aftlcoi\TU10fl-r-5o ^^A^iit</j:oTag#p_h(DSiig;5^<gT-r-5<t. 01 0(^AGC *J 

?aiiHis&2 2, m^->-\'-y;j'fijfa)iH]s&2 ifim^i^^^-s^mfa^Ti-fxi^K. \.^\iUMm^Q[i^i^^?y$^^mm/ 
%mtu^j. ^■z>AGc um'mmt}i^^mi;LTii/3:^rzm'^izBiVi.mtmmLxiBim9\~LED 8^^,«-r-5o i&m^ 

LED 8(i«ft*3t$4X)«;'Jpt:7gf5c©if^^l4<tBS|5j|4T?$.-5fc«). 01 5 (C:g^t-J:plC3!lE#pODii?LO*^B^^ 
<a^T-^S„ B?L(iAWL/S:3t^B&l^:^rfi](cStt-rS14H€:J^oTlN'5/£:«6ill®ft!lOa55^lCht'<|5|f4!SBfl^^ 
(DJiS^«|^>coT:*:#<. U/t;5«oTjlIMf^*iiili^|^<kUTii<|5-C*;5:tMa<i:l§uifi5Si^LED s^m^TfceiL 
;J:(t«0(7):ri:<Bfl-5<iS^$n^. dOi^. iS<l5±Oi!iJg(i»:*:^7~8ninigjg<D:*:^$(D»?LtD*-;5^:i<:# 

ys T 2 0-cag#p©-i*CDtt?L(D^^X>«aU'^<;U<t UT2fii^t^n-5/c:«6. CPU 1*0 2 (3D^7"-> ^ S T 2 1 ^ 

*ffl&uTia^>tu 1 3(D2mm^=&Atii^. si^ta^^sr 3 oizfyL\xBn-^mM<titm(D7Ji'zsoxAtw 
im->-v y ^mmm/eofpxihi'j t)^-DkGc wmms.\i^Gcmfi^mai±X'&^m'^izB^-^mtn&-t^o -e-lt. 

^T-(Dia<^(cfcOTlliffi<5ij4<!:|5i#iclg^A^^m$nx>^-:>B/)<^m$n^i:*^-p;tii-^lcifi#^ 

[0 0 7 0] etoT. ^ffiiJiJS ICctnff. ±K!i©||]Kfi^J<l:|5l«®?a^$:^-r-5t<t=t>(C. Bi1*«il®^fflt-'5 
(gm«®;^(Difi#^LED 8<!:lig^^>XSI^©iJ^^*ffl(7)ifi#^^ili6 <t«:5i-(t-5c:iicj;y. }ifli^B±^ 
t^l^raWt^j^RS^^^J: UffiMT^Siifclc. ifi.*^3ti!i6 cDffifflX)*Rg^$nj: yifig5^^3t;iS6 ^ft^^^<bt- 
[0 0 7 1 ] ;5:fc±fS||J£0ij5 (cfcL\TI*. V^ikmizm^f^LED 8 T'S^^ p 0!>lll?L^ii^-r-5 J: e> IC U;t;5«, 
^ > ^gP c ICifiJg UT«tW3t$4A<* ^gP c <DmiMitftmtmW-nXt)^-Di&m-t^^ r> Kg Ufcffe<Difi#^^;®$: 

[0 0 7 2] ^JifflJ6. ^J£01J6(i. :^pt5(^^^J-(cJt^^^;^^^|gg^^-^,-J-lJ^ Bg^U>XlZct'5 
K^**S^ofc<!:UTt)S?:{g^lC^{iST$-5J:p(CUfc'b(DT'&-5. 01 6 7^^01 %\%n.Vm^<r>mMW^ 
€:^.t-fccD-efeoT. 01 6IS^SjB^J6(DlIli^ffl#OT«:#t;Jlg#W^ai^gOm^0. 01 1 \-m%.U 
^(D^mmm. 01 8IJJ«^gPa(7)»r®0, 01 9lig^3t^7<;l,^J'©4j>3tSigmi^140T'fe-5, 

[0 0 7 3] 0|Cfct\T. 4 1. 4 2(S:^3pt^gPcOJifl^3tM±(OJi0U'>X3(DHuElc:MtaTiESUfc5fe^7 
'f^UtJ'. 5 0 (iJif^gp a (DCCD K «#U>X3, 5t^7^JUiJ'4K 4 2 H^SJ^J-T-S/N'^ x>^T\ ifi#^ 
LED 8 t)/?^X)>-5/N';/>f>i?^rtlCSJ#$nTlN-5o 5 UiCCD K R*fl^(t^^iaSlH]SS2. LED^iJiaplHlSS 9 ;&«Ea$ 
n/tyj>h»tS. 5 2(JJS#a5a(OtiJ:^'J- KT'^tJ. ifigS^mED 8 liUJtjJIJ 5 il^ D < 'C-jfi:^!^ 9 0 0 
nin©LED ^0 1 7 (ctt-T lcU>X(OF^P 3 1 icifimUT;^^^ ^gPc (Dii^|iJtl4<l:i555^^3tcD«[S^^3tf6<!:*lil§ 
¥fTfCUT^^7-r;UiJ'4 1 (D^(|i]|C*t^5;Jf5|C4;f)flff^(tTt\-5„ (SU. ifig^nLED 8 1*0 1 7i:S^£y3fe^7 

p|C:g;«Mji7-f (LPF ) T'feU. C CCIi^i©^ 5 0 5 0 0 nmT'$)-5LPF^fflt\/t^J$ 
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• MIPAT/IPvXTFA:BJ$ffl» (Bj©^^09-021 611 l^^ifti^-il^fB [199^/21] 9/24 ^—V? 



^LTfctJ. nI^a5t&C^55^^5t^#t;5 0 OnrnJU±CD;fi2S(0?t^Sia$1+SJ:e>lcni:-DTC\-5o ^fz. tft^y ^ 
;U^4 2|i^Jg5l^i7'f;U^ (BRF ) U . C CT'liSii^ 5 0 %;if 6 5 0 nra. 8 5 0nni<i:U. 

?g7t<tjfi/*^i-p1c<t©!^FBl(DmiiE6 5 0 — 8 5 0 mm(Di&&^i^^m^t ^BRF ^fflt^>t^J^^UTt^•5„ t)^f)^^ 
BRF 4 2(i;;3^X. T^^X^ t:7^<D7t!^fflSB^a^fi±IC^m8i<&^®«S Ufc^S^g^T' ^UtJ'^fflU. LP 

■So BUfSLPF 4 1, BRF4 2liin 8 (DiP< (OBta^to^nTtl^^t^^ ^P;?' 4 3 Sft'(Dll^05^ 
<t<IIItU>XO=l-7"-f >^(DSOT(7>StN;fi:g^$t,4 q 0~7 0 0 nni©4'ifcftifi<h, B§*^^T'®Ji#ICffl 
■Sifi^S^^LED 8(D'*'/C^®fiSffl(7)?;i:^lcSt\'W-5t^iiI?^3^-ro BPS, 4 3 li, S-CDilil^ 

t^T&^ 4 0 0-7 0 0 nini:lg-<75iiia^l|?T'^-5 8 5 0 nmJU±£D 2 "DOiiig^ia^W 
[0 0 7 5] ±iEm^3t^7'f;U^S'4 3lC<l:tJ, Bg^*ffiT-(iiS#^LED 8 ^ f^,XJ UXmt^mm^L^O S(D'p,L-iS. 

€:^tH-r-5. Sfc, Bflt^^T'lijftS 5 0 0-6 5 0nnirBT«f:8 5 0 nniJ-U±(D^05^3t®jl5?(C J: U ^^3t©rtOmilE 
2o<D;^ft^tiE(Dfi£5i-lc:ctuai£#p(D0iiii^^Ji{||-r'5o <tc5-C. BtrlEfie*©pIi'I;^ y h7 ;UtS' 4 ^fflO 

tzm-^izity ^ 4 (Dm±mx'Mmi^>x<D6^ift&mmms.< . mzy ^ 4 com^mx-a^mmi^yxcD 

ii^yt^mmti^mi'^fztb. S(OKX:fit:m-tK(Dm/)^'h^<fSi-J. 112 8lc^^:r<!:<lt<i:^i:SA^«^T'gr^j: 
©miIHoI^I<i:ifi*n(Diijg;« R^USfiJcf^T-im e^mm UTzMmm P (DIM® «:Jg^tt--5 C i IC J: ij . BS^ U >X 

[0 0 7 7] mmm 7 . mmm 1 [-tmrnm e (r^mj^^m-Q. mmrn e ictb uMic0fliK;s:giiii#*»-5 =focDT-fe 

Iil2 0fi||]KB^J7(D«^7t^7^;i'tJ' 4 5cD5i-7tM?P^^ttE1^5^-r=fc(OT% ||JS0IJ6<D111 9 0D^g^ife^ 
7^';U^4 3(C> $e.lCjljgSp5 0%^5*«$^9 5 0nni(D5S;««Sia7-<;U:5' (HPF ) 4 4 ^BtaT, 115^ "T -5 
<!:<v agltU>XCD3-7^^' >>fOM^(DSt^;^^ft^$<^4 0 0 — 7 0 0 nm(7)4'*f=J-ifi<i:, HfttBlCfelt^jS^ 
(Cfflt^€>ifi5!FmED 8(D4''i:-;««iaH(C(0*M>AS^*pgSUyb*I-&?t^7-f JUtJ'ctUTtN-S. ^afeSJIEHPF 
4 4|iBuiSBRF 4 2 i:l^^(C^m^efli:7-f ^U^^ISffl-r-ScDXJ^^fcO. ;&^*^S«^3t^7 Jl'tS' 4 s^HJfi^je 

<ti5i^ic;;3>^gpc(Da{i^u>X3tDmrMiciEu, BgwT'iiifi^s^^LED z^^.f:i\^xmumu(omi\.^m%-t 

^ ittiC, Bfl W.T«^^<DF*9(D;^fi 5 0 0 — 6 5 0 mfH <i:850 — 950 mmOfCt^i^CD^lZ^ U p (DlS 

C:c:T% Oiiia^^li 5 O O — 6 5 O nniCO;fi^SJ|?-T?^Si:ttlC. (^iiilw^li 8 5 0 
— 95 OnnKDJ^fiUJT-ft'S. 

[0 p 7 8] t}^i)^^m-^tft^y ^ ji^-p 4 5(Dmmizj:nit. m^m(Dmmizm^^^iR^^9\-^<Dmmmmmi::. 

^l-cOj&SillKO^^SL^^^^T-^-S, Z.(D^lsb. Bfi^U>X<0$6)lC«;fiM, IPS 7 0 0 nniJ;A±<D;«fti|ET'%^ 
f -5::^ ^/JSS*^ 1^*^-5 C <hX>«T^ . mm U >XcDMSW**??ffi UTOTt>a«:J:iJ B^Klcjift^T^-S <t ct 
IC , jii^Ml-U^©;^ S^(^)Jt ^ ;^•vhUTt^•5C^)T'Jlffl IZW^-^^ y -< XW^h ^ icfS At" 5 d <»: < Bg^^ 

[0 0 7 9] ^iSffiJS. ||]5£f5iJ8Ji. iliSf^gMCDraiiiS'fblCM-r-S'fecDT'^'So ±ie^]ffi<5iJ6, 7ICfet^TliLP 
F 4K BRF 4 2. HPF 4 4 ^^-^^^(0^ ^ )\^^ iil^Tztf^. i5lJ^M»RMLPF 4 1 OStgCO^tMICgim^iSM 
^«SUTBRF4 2^JK;igU/^:iJ. SBflWSOM®lC^S^aiii^«e UT>^M{CLPF 4 1 ffeSlCBRF 4 2 

^Vi^.l^■tH{t^^(omwcvm^ B(Dmmz7^-t'^^mmmn^^i^-D^^itmy-<j\^-s^4 3mim.-v^^o ^ 

RRiRgiLPF 4 1 (D»^S(Dii5®(c^m^SM*fllSLT>tM(CBRF 4 2^. ffeMlcHPF 4 4 *?f*fiE-rn(i 1 tfe 

(omm^m2o<Dmm\z7^-t'!rftftmm^^n^n-Dm'^^^y'<)\^^4 5iiimm.x^^o ^^x. cne>o:^;i 

[0 0 8 0] ||]56^J9. HJS^jg {i±aiCO|ISg0iJ(D*I*^^tJ-t±lCM-r-5t>CC>T^oT. Bg^U'>X<7)aMJS*f;0« 
J;b^W(c5it\li^T'«)oTt>, *«)i$S^S(t■5CiA^»t^<!:t^5 t)(D-e«>S„ |g|^U^i:OA^\ ±fHII«B^J6. 
7|C^-r?I^3t^7-f;i/:^4 3fe^tN(i^^^t^:7^-;Ur$'4 5^, HJigfflJ 1 ^-5 t^l4ll»S^J 5 IC^^* ^ c 
(7)5t^7>f;UtS^4<hm#^x-5c<!:lcJ:y, Bg^U>XS*K7>iJ^^$ eicfSMT'^-So IPS. fiulH^^^^:? 
^ ;Ut5' 4 3 ^-5 t\fi^^?t^7 ^)V^4 5 Urztl ^ ^gPc ^ffl tNTSe* P ^m^t^ ZL t ICct y ISIt 1/ 

>XOMSI«t(Di?^<£:S-rMi;;t±-C. ^eiCHJS^JI 7!»SIIJSi5iJ5<h|5|D<, Sa^i^^-5tN(iBuiSaiE# 

p<Dmmi&mti^BMVimt)^h^iMtmmmp(Dmmt/i^iii^nrz^m(Di\-rnt)^(D'^mxfb^r:>mt)mmx'^u^^ 
^izai:^i/F 1 4=&^Lxmmm^^5izmm&mm^mm9mmm^^miiHyXi&m^ytMet:!^,nt^o 
[0 0 8M tiyt)^^mmmizjzti[i. m-^miz&um'p. &ummmRm-i^>xiziifi^rcj:^-t3^mis(>xmmu 
>X(Dmm^m(om^ytmizt5i\x'h. s&mif\-^m6^^.nux. i^>x&m(Dmm=&mm{zm?^uxs=&mm 
izmmx'^?}, ^fz. 'M'^±o^mmiy>x<Dmms.mmmx'i^m-^^^y^j\^'p 4 3$>^{,mm-^^^y^j\^ 

^4 5 0^X'S=S:Bm\zminiX^^rzi(>. g*^taJT'#^cj:U1*KI®^*M]tA<'>/cS:<^j:U. CtilcJ: UifigS^^^ 
6 (DBM^mX<Dmmmmt)^'Mfdi < U H ^^^^ $ t> IC5i#T# S i t ^ p ?iJ;S;&«*-5o 

[0 0 8 2] njg^ji 0. njsiJijioii, 2^<D^n^y'iJi^-^^^ij^xx^m-t^'b(DX'&^x. cniccty 

BBM U >XSI*©i?^^S<DActo<Difig5^^7tj^. 6 ^^lt€» C < B^mBlz^mt^ C <!: X)^T-# -5 <!: l^ ^ =£>CD 
-Cfe-5„ El 2 1 :J!iMil 2 4 (JHfiE^J 1 0^^Tt>OT', 0 2 1 (iHiffi^J 1 0 CDlSilft}i#gg$^t;illE^t<cS 

^jij^BcD^figia. 02 2(ijgi^gi5a<Dsii®s, m2 3 ity ^ ji^-^^mmommm^ m2 4unm(D^^y^ 
^4 6 (D^^mi&m^^mx$>^. 

[0 0 8 3] nicfctNT, 4 eitrnmuyx^-T-f >'tf(Dmm.m(Dmi^'^nmmiz(D^miiLwi^^i^z>m—<D 
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• MIPAT/IPvXi^A:B^$ffl» (BAfl^.09-021 611 i2>Mif#i^^fg [19910/21] 10/24 ^—v? 



Tt^^-f ;U:$'T'*oT. 0 2 4 cr<f:< jlii¥5 0 %;^SA^5 0 Onm. 6 5 0 r\mX'$>^/i> i^/^xy ^ Jl^'$' 

^•7^;U^T-$)U. <5iJ^(^jfi*^«<hUT±fEIIJif5ij5(D:r<t:<4'*(:v;^fi9 0 0 ntiKDifi^^^^LED 8$:ffll\fc^ 
^lCliii^CDpr?I:/3 h^'f ^L':^€:fflt\T=ba(.^;0^ jfifiS 0 0 nin^«f /^fT-S^fil^1 1 0 0 ningJg(7)BPF$ffl 

-So 6 O(*S-03fe^7-f>ll':J'4 6<hm-03t^7^;i.^'4 7^i3]U^A-57-f;UtJ'3:S^^IST'*y. Jg^g|?a 
(D/\'^v><5'5 Ort(Crti?$tlTt\5. ^— (D^t^^-f 4 6<!:m-C0^^7-f;l'iJ'4 7 ltl^>X3(Dmmm 
ICieUTtat^A*. CCT'(i^>X3(DOTfRi)(CiEUT. 7 -f 6 0 ^/JxM-fbt-S <!: i IC. Sig 

[0 0 8 4] jUtS'S^^^Ke oli. y^jUi^^^tikT^mmfi=^m±t^=E-iSf6it. ^kd'e-i^ gmz 

K 6 2 <!:, t-iJ' 6 1 <D[Hlln*Mil^-54^-\'7|s'-:/;i7:;^ 6 3 <h. 3StB*t<0P-^ t>«:WU4^-\' 
/-K-:/^'X6 3 A^e)®|H]S:^$5ltTlH]lft-r-5lHllE:/3Ate6 4 L^4^®}fJ*e^Wb-ecC»— ®IC2-D£D7-f JU;^ 

[0 0 8 5] mmm^ 0<DS)f^(cot\TUtB^t--5, S-r, ^muiz-:/ hB#(ciinr*ii?S*ii^m-©3t^7-f;i/ 

^4 6 A«Ji<^i6± ICIEST? tlTfcU. ©Jt^^-f JU:^' 4 6 LTillE# p (0^iij<I^X>«7 

-f ;U^(DM;ft:gilScD^5i-3tT'tiiJ$n-5„ dCDii-^. H^lfi^— ©3t^:7 ^UtJ' 4 6 OSig;«ftlSE;i5?lg^U>X 
(05^'3l£J5W(D^gl^>«S^(Z■^t?1±T^>-5^c^^). ilS^ p (D«^-r-5ig^g <^U>XMjS*fAJ&oT<)-eO!)Jg 

^d«?7t)n. m^Km^mm.^nrcm-^iziiy^ji.^^m-<Djft^y^ju-^ 4 7 izwijmx^. zf*j>hm^5 ^ 

6 1 IC|g»)fs^.^^x.lHl$E$i±-5, ^6 1 (OHIeI*. 1 (ta^U^^^ZTt^^^^^ 6 2 T-Ii]g3*;&« 

TIf e>ni3g;^A^fi6 4$#lH]fe$-l±-5, C(DIs]lEjl®lli, 7 ^UtS'StJttS 6 5 COfiTXICtf A$n;^: 

iiiie;^a*5 6 4(7)p-5if ><hicd;ijis$isi*ic^^$n. y^j\^^^nm6 5 ^mimiiiznummiz^m^it 

X^-<Ditmy-()l^4G^m—<r>^^y^)[^-p4 7^V}i^)^^^, ^fc. CCDt^ifigSt^LED 8$:i^.jrjuxS 
^3t©ft!llC*|ii^*«»D*3-5C<!:lC^£S, ?it^T, ©516^7 -f ^I'tS' 4 7 li. i£.*^LED S<Dmmtftt. :km^ 

f^i^imm&^m^2^fi^^m/}^^Bnvim\z/3:^rztm&u. cpu i 5 (cB^*^^$:^■rfs■^^ra^:^■r•i^, cpu 1 5 

4 7 t)^ibm—<Dift^y.^ji^-$' 4 eizvji-jm^^iiii'biz. mm^viED s^mirr-r-s, 
[0 0 8 7] t)^t)''^mmmizisi^xit. BMVim\ziimmu>X(DmmRm<Dmw<Dfd:i^aim}!&mm(D^=^mi.'^x 
Mhim p ^mBi-^fcdf>. mm.iy>XRmt)^w^ux'bn^ii<D&mf^^mmm^mi'^^^^fx< m=&mmizmi^ 
T'#-5 1 thiz. ^^mAzitm^m p ^!SBfl^-5iS9S^^7ti!ic7)jss^(7)*T'ag# p ^mmi-^rab. ^sL?t;&^ 

[0 0 8 8] mmm-i i. hm^jiji 1 1*. mmm^ ^mmm^ 0 ^m^'^t>-tt^z.^iz^vmm\y>X(DmmR 

^j$t>;;3pt:7gpc mmm^xmm\^rcmmiz>v■7m<DBmmiii^fSiil. mBMvm^^5<t. mmuyxm. 

XMSt*OgJ®^S^^i;fe±T% ^eicUffi^J 1 T^SHfiifJiiS <!:l^i;<. SH^^$>-5t>ISBfrlEjlK^p05 

ffi:^i/F 1 4^i^[^xmBmu^m5\zmm.Kmf^^mm.Bnumm^^'M^\^x'&^s^t^t;;^,&^^.■il-r^o 

[0 0 8 9] A^d^S^JfifflJICcttlfi. HiMS^JQ <tPI«^14^>T^>XMSt^CD^l^*^^IC^5t^T=b. ia#^» 
e^^fi-nUT. U>XS*fa5i$^«:«i^(Cg^|^UTa*B^|||Cii^t-C^-5i<i:'blC. il^*i;-5U>XSI*fiJ^ 
T'tim-<D7fe^7 >f 4 6 (D^-T'S ^Bfl|i^|c«#T'#'57t46, ifi*^^?t;® 6 ©Bfl*tfilT'(0<Sffl^Jg;&«'>;5: < 75: 
y $ e> lc52#T-$ -5 <t U 5 f iJ;S;&««. -5 „ 

[0 0 9 0] ts.lB. ilSHii^J 6 TiSHJg^J 1 1 (CfcUTIJ. HiW(Cifi#^LED 8 TS^^ p ©li?L€:S^S^•r 
_[0 0 9 1 ] ±IS6-IISt^JICfcUT(imF50SlE^(73MIBy^^<tt±J^-5>t«)©liiiifi}if|^^glCOC\T 

^urcX)«, ^m<Dz.iiis.tfiib. -iSLm\z^\^nmmoymm{n^^m^^m\^xm%^^\^nM(D^^^\^\^mt'm 
^nmm<o^m^iik<m t ^ x^^mmta^m. izm t ^^mmmmmmm ti^x^mx^z. 

[0 0 9 2] 

[0 0 9 3] z<Dm^izm^mmm»mmmiz^ni£. stkta^mmta^mmcDm^wiiiuxi^m^t^m^]- 
t^mBB^^k=^mBLx^ii^^mm(omm=s:mBn-r^(DX\ m^mtfimm\^xi,^^mm(D^mizj:^m^'^iS:'M 
■r^ctt)^x'^^o 

[0 0 9 4] mrc. c(Dmmzm^mmmmmmmizj:tiii. Bm^iii^f9immm^^it,ut}^-osikih^mt)^ 
^tii»mm(Dm^^tiiuxi\f3:L^^mx&^m'^izmi>\-tftmBn^m^m^&uxt^ii!>nmmomm^mBMt?>^ 
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MIPAT/IPvXTA:BJijiffl# ( S ifc^¥.09-021 61 1 <2>Fjfl!t#|^^fg [1991^/21] 11/24 ^- 



[0 0 9 6] sfc. c(Dmnizm^mminimmmm.iz^nit. m^itmmmk=^m^\^xt)^^m^mmmmurz 
mzm^^mm^^=^-M.^±^it^(Dx. mi^^mBn^m^ik>mfj:ii^izmmt^^tf}^r'^^, 

[0 0 9 7] sfc. ^(ommzm^mmmmiMtrnmiz^tm. mm.^ti!,w-$kt)mm^^tiio^^-Dsmit,^^t}m 
m^mm(Ds^^it,LXL^^{,vvtmx'$>^m-^{zm9y^mBn^fk^mm.uTmiiin^m(Dmm=s:mB^-r^(ox\ 
mnmti^^m-r^:itt}ix^^. 

[0 0 9 8] sfc. z.<DmMizm^mmwmm^miz^nit. Bm^ti^w^^^tj^m^m^^iHuxL^^t^^mn 
mm(Dmm=S:ift^F^y ^ ji^^^^mi^-t^^^tftx-mB^t^^v^mm^^^ytmBn^^^^^i^. ^^vtmrnm^ytmB^^ 

t'S:&m^ittktt,^M(Dmmm^mi$i-r^(Dx\ mm^mmxmm^ti^mmux{.\?>mm(D&m(Dmm^i&m 

^i±^Ztt)^X^?>o 

[0101] ^rc. c(DmMizm^mmmmm'^m.izjznit. Fjjm.(D}BLmti(D^myttm^(DMa±(Dmi^^ 
tiz^v^ta^m^commm^mm-r^tmz. mmmmxs^iktiix^fd:t}^^rzm'^it^^9\-ytmBM^f&^miS: 
uxmtiiM^m<Dmm^mBM-t^(Dx\ smmA^^mi^xi^^mm(D^mt3^bmmiz^i^m'^xs>z)Xt>'e(Dm 

[0 10 2] ^fz. :i(DmBnizm^mmiMimm^mizJ::ti(i. B^lig^ffi^|g;5«B^4*ffi^^{±5bTCx^<t^2;^C7c 

T C ^ -5 Bfi^cDSl* (Di$^ ^ 5 -1+ -5 C <h X>«-e # -5 o 
[|5lHtoffi*;a:iJiBfl] 

[m 1 ] mmm i ©amftiSfii^s^^ojiiE^^ie^^tts^M^itfiSiiiT'^-So 
[112] mmm^ <Dmeim^m^tii<D:7a-^->p-hx$)^. 

[113] BI^S:«gUZ::ae#Oiili#O^Mit0T'^-5, 

[13 4] B^^mitm^oymBrnx'^^, 
[07] si^tiiizm-r?>yn^^^-\-x&^o 

[08] a??SE^^©X|4tX h^^^Atr^So 
[0 9] ^SM^tl5<^Xi4tX hi^^A-Cfe-S. 
[010] B5li^fI#MlH]S&(^^P'y<^0T'fe^o 

[011] ei>)?ij»siJiaiiH]ss(^fij^!t$it0T-^-5o 

[012] mmm4(Dmmm^miktii(Dya-j^-f-hxs>^o 

[013] mmm4(omm.tktii(Dz^n-^^-bx$>^. 

[014] mmm5(ommmmm^m^'^tiMmm^m^tkii^mm(Dm0!!imx$>^. 

[015] «iikm(ommi%(Dmx$>^o 

[016] HSIE^J 6 (DilS®^}gf^^g^#t;jliE#*«^^ajgH®«^0T'*-5, 

[01 7] mmm6<omn^a(D9\-nmumxsi>^o 

[018] mmm6(Dmm^a(Dmmmx'$,^o 

[019] m-^^my ^ j\^-^<D6^yt&mm^'f^mx'^^. 

[02 0] mmm 7 (om-^^^y ■< ^u^s^o^^^tM^^t t40T-fe-5o 

[021] mmmi 1 0 (r>wm'^m.mimm.^^t2^^^-^w^d^mm.(Dmwmx'^^. 

[02 2] mmm 1 0 ©li^gp a rci»iM0-e^-5. 

[02 3] HlffiffiJI 0©7-f >IU^3£^gP<D$4?I0Tfe-5. 

[02 4] HJfi^J 1 0 (DM-ffli|(DJt^7-f >»l^;^(D"5i'^M^ift140T-^-5. 

[0 2 5] fit5|5(DOT#Ji#gM^#t;iIMWMtiSga(D«fi£0T-36-So 

[0 2 6] =&aBE^I/>X©5i'7tKttTO140T-fe-5o 

[02 7] !je5|5©illiij^Ji#gM(cfflU^pI?H3t;b-:/ h7-f ^l/;5'(D5i-3tMW140Tfe-5o 

[0-2 8-] ee*®M®#m{ti?M-icj;y}Sij$n/cBfl4ie^® 

[?5-^<DIjiBfl] 

a iiiiiftm^gB b wmm.^'^u 

c ^j^^gp g BI^ 

P 1 CCD 

2 Biii#ft^^aaiiis& 3 mmiy>x 

4 Dj^k^y y-y^ jl^S^ 43. 4 5 ffi^:)fe^7-f ^UiS' 

4 6 m— CD3t^7^;U!S' 4 7 vlUt? 

5 i!SBfl$iJ^ll]!S 6 i5:^.9\-^M 
7 fiSgty-y- 8 ific^^LED 
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